Sympathetic alterations after midline medullary raphe lesions.
The present study was designed to determine the functional importance of the midline medullary raphe nuclei in the autonomic regulation of the cardiovascular system in the anesthetized cat. Baroreceptor and somatosympathetic reflexes as well as the effects of electrical stimulation of vagal afferents and pressor and depressor sites in the hypothalamus and spinal trigeminal tract were determined before and after midline medullary lesions that extended from 2 to 7 mm rostral to the obex. Midline medullary lesions failed to affect baroreceptor reflexes as judged by the lack of effect on the sympathoinhibition associated with the pressor response to phenylephrine and the degree of slow-wave locking of sympathetic activity to the cardiac cycle. However, the lesion did significantly increase spontaneous sympathetic activity recorded from the inferior cardiac nerve. Blood pressure and heart rate were not altered by midline lesions. In addition, the computer-summed sympathoexcitatory response to electrical stimulation of somatic afferents in the sciatic nerve and the sympathoinhibitory response to stimulation of vagal afferent fibers were not affected by midline lesions. In contrast, the decrease in blood pressure and inhibition of sympathetic nerve activity elicited by electrical stimulation of the spinal trigeminal tract were completely abolished by the lesion. Depressor responses evoked from the anteroventral third ventricle region of the hypothalamus but not pressor responses elicited from the posterior hypothalamus were eliminated following midline medullary lesions. Finally, the sympathoinhibitory actions of the serotonin antagonist methysergide were blocked by medullary raphe lesions. These data indicate that neural elements in the medial medullary area function to provide a tonic inhibition of sympathetic nerve activity that is of nonbaroreceptor origin. Depressor responses evoked from the anterior hypothalamus and the spinal trigeminal tract also are mediated through this area of the medulla. Finally, the data support our contention that medullary serotonergic neurons have a sympathoexcitatory function.